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Provided is a portable caption display system for processing accompaniment data output from a main microprocessor controlling the 
entire operation of a system, mixing the voice input through an input means, and displaying the mixture through a video display means. 
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Technical Field 

The present invention relates to a portable caption display system, and more 
particularly, to a portable caption display system which, in case of utilizing a portable 
music player, helps a user to sing, reading the lyrics of a selected music by displaying 
the lyrics on a liquid crystal display device and simultaneously, while singing, to watch 
the background picture and lyrics by radio-transmitting video signals corresponding to 
the picture and lyrics through an additional video display means. 



Background Art 

A music playing system, KARAOKE, has been widely used in a sing-along* 
room for providing its user with the selected song, its accompaniment and lyrics to 
thereby amuse the user. 

15 That kind of portable music playing system is also described in Korean Patent 

Nos. 93-8475 an4 / 93-27504 T; A.nu^ are recorded in ROM 

r . . ;J , r otthe f system the specificated number, of a song; the-system radio- 

. transmits the corresponding accompaniment data through an^intenna of a general, audio, 
^•system,- so that the user can-listen to the accompaniment through a speaker. ? ' : " * 
20 , ; ; But the cdhvehtiQn^l.'poitabie music playing svstem is made to be used with an- 
additional handbook showihg the lyrics of the songs, recorded in the ROM. Therefore, if 
the user 1 does not know the words df the corresponding song, he/she cannot sing, the 
song without the handbook. < 

Furthermore, a music .player, which is distributed in a general sing-along room, 
25 is connected with a general: video display means. Thus, if the user selects a song, the 
video tape recorder receives the video signals corresponding to the song's background 
and outputs the video and audio data of the lyrics as well as the accompaniment stored 



WO 99/12153 



PCT/KR98/00263 



2 

in a memory such as ROM of the music player through a monitor or speaker. 

But, the conventional music playing system displays the video signals including 
the lyrics and the background through a monitor in the state that data of the 
accompaniment, character data of the lyrics as well as the video data of the background 
are all : stored up, and simultaneously outputs the accompaniment sound and user's voice 
through a speaker. Consequently, as the construction of the circuit is more complex and 
: the size of the "system becomes bigger due to the additional monitor and speaker, the 
system is not handy to carry. : ' 

Summary of the Invention 

' : Accordingly, the present invention is directed to a portable caption display 
system that substantially obviates one or inore of the problem^ due to limitations and 
: disadvantages of the related art: ; J T 
• : ;V '< Ah object bf the present* ihviintioh is to provide a portable caption display 
system structured in such a manner that the main micro processor receiving the 
accompaniment data stored in a RO'Ni according to the selection spec by a user displays 
the lyrics of the selected song : *on : LCD and radio-trailsmits the; mixture of the user's 
• voice input fmifi" the m eBho sdiiiid witli'the data of the background, 

' thereby ehabHn|^ 
caption display system, and to watch background including the lyrics through tlie 
additional video display* me^ns such as a monitor.' ; 

Additional features and advantages of the invention will be set forth in the 
' description which follbws, and in part will be apparent frofii the 'description, or may be 
learned by practice of the invention. The objectives and other advantages of the 
invention will Be realized and attained by the structure particularly pointed out in the 
written description and claims hereof as well as the appended drawings. 
■ - " To achieve these and other advantages and in accbrdance with the purpose of 
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the present invention, as embodied and broadly described, a portable caption display 
system of the invention includes: 

a key matrix for inputting the spec of a user, including a song selecting button 
from 0 to 9. a speed designating button for controlling the speed of the accompaniment, 
5 a, pitch designating button for controlling the pitch of the song, an up/down control 
button lor controlling the speed and pitch with a random value, a reset button for 
rciric\ i.ny the system into the normal state when the system operates malfunctionally, a 
serial play button for playing the accompaniment song successively without an 
additional designation, an echo designating button for designating the intended echo 
10 effect from the voice while using a microphope, a song stop button for stopping the 
. . play of the song in order to change/reselect the song in the middle of playing the song, 
. and a power button for supplying power of the built-in. battery inside; 

a main micro processor for receiving the spec of a user through/the key matrix, 
_ . analyzing it and controlling the .j?ntji;e operation including the accompaniment output 
15. and the caption display; r f , . ^ . ^ ; . ... , . ( . y . .. . 

. digital signal propessjung 

from the .main micro ^ processor ^d outputting them; t .. v • . r . , 
^ . , , : ; a ^yi^j/analqg converting ujiit for converting,*!? digital signal of the 

^ f accompaniment data : output fro 
20 and outputting them; : ■ , .. r . .... . - - 

pre-amplifiers for arpplifyip^two kinds.of voices of the users input from two 
microphones respectively and outputting them; u : t 

a mixer for receiving the mixture of the voice signal output from the pre- 
amplifier and the echo sound selectively putput from an echo generating unit, and 
25 mixing/outputting the mixture sound with the accompaniment sound from the 
digital/analog converting unit; 

an output amplifier for amplifying the mixture signal of the voice output from 
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the mixer; 

an RF-amplifler for modulating the signal output from a pre-emphasis unit to a 
carrier generated in an oscillator, amplifying it in high frequency and -transmitting the 
modulated- signal through an antenna; 
5 a caption controller for reading out data corresponding to lyrics of the song 

stored in an inner non-volatile memory under the control of the main micro processor; 

• a second display unit for displaying video data output frbm the caption 
controller on LCD by characters ; or numbers; ' 1 ''" 

a video signal processing unit for signal-processing the data output from the 
10 1 ' caption controller and outputtingthem into video signals; : "' 

r an encoder for receiving the video signal output from the video signal 
; - processing unit-and converting it into the coded signal cbmbination; and 

a video amplifier for amp'lifying'the encoded signals. : ' ' 
- ■ ' *- : ' :> * ' - It is to be understood that both the foregoing general description and the 
15 . following detailed description* afeexeniplary and explanatory 'arid are intended to 
■ provide further ^planatiori'of the ihvention as 1 claimed ^ [ * 

;u; ' - Brief Description ■■ ; 6H>rawirigs r : r '-"^ - 

'•tu hi j ,The preSefttln^eritiori - will ; becdme more' fully : uhdfifrsfood'frcim the detailed 
20 description given hereinbelow arid'the aocompimying'driwings which are given by way 
! ' : 6f illustration'orily V-and 'thus - are -hot limitative' of the present invention, and wherein: 
: ■•■ i 'FIG. Pis a block diagram showing the entire structure of the invention; 

FIG. 2 is a block diagram showing the structure of an accompaniment 
- processing means of the invention; 
25 . ■ FIG, 3* is a block diagram showing the structure of a sound input means of the 

invention: and f . ' ■ 

FIG. 4 is a block diagram showing the structure of a video output means of the 
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invention. 

Best Mode for carrying Out the Invention 

Reference will now be made in detail to the preferred embodiments of the 
5 present invention, examples of which are illustrated in the accompanying drawings. 
, ... FIG. 1 ; illustrates the entire structure of an embodiment of the invention. As 

... shown in FIG. 1, there, is a key matrix f for inputting the spec of a user, including a 
song selecting button from 0 to 9; a speed designating button for controlling the speed 
of the accompaniment; a pitch designating button for controlling the pitch of the song; 
10 an up/down control button for controlling the speed and pitch with a random value: a 
q , reset button for retrieving the system into the normal state when the system operates 
malfunctionally ; a serial play button for playing the accompaniment song successively 
without an additional, designation;- an echp designating button for designating the 
; , .. intended echo effect from the, voip^iWhile using a wire/radio,microphone; a song stop 
15, button for stppping the play .of the. sdng t in ;v order ip change/reselect.the song in the 
middle of playing lhe : soijg;,aii4 a power buttpn^fpr supplying,power of the built-in 
battery inside. 

A main micro processor 2 receivesjhe^selec^^ through the key 

- ; r . matrix. L ?J analyses the dat^and controls the entjre ^peratio^s including the 
20 . accompaniment output ^d^^ptiQnrdispJay.. f ; ; - - o.. *v 

, f * A song data ROM 3 .outputs the.accompaniment data corresponding to the 
. selected song, among accompaniments : stpred inside under thecontrol of the main micro 
processor. . t . ... ■*..■■*:;. -..i , . ! ' /■ ." 

A digital signal processing unit(DSP) 4 converts the accompaniment data output 
25 through, the main micro processor into the digital signal and outputs them. 

A digital/analog (D/A) conver 5 converts the digital, signal of the 
. accompaniment output from the digital signal processing unit into the analog signal and 
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outputs them. 

Prc-amplifiers (PRE-AMP1)(PR£-AMP2) 7 and 7A amplify the voice of the 
user input through the two microphones(MICl)(MIC2) 6 and 6A respectively into a 
predetermined level and outputs them. 
5 11' the echo sound selectively output from an echo processor 8 is mixed with the 

voice signal output from the pre-amplifier and applied to a mixer 9, the mixer 9 mixes 
the '.sound u itti the accompaniment sound of the digital/analog converting unit 5. 

A prc-emphasis 10 emphasizes tht high frequency band and amplifies in order 
to modul jtes the voice signal mixture applied from the mixer with the high frequency. 
. 10 A RK-ampIifier (RF AMP) 12 modulates the voice signal mixture applied from 

' 1 the mixer w io the high frequency, reamplifies into high frequency and transmits the 
,-o . : signal through an antenna! ' 

A caption controller 1 4 reads and outputs the video data corresponding to the 
lyrics of the song stored iri the ROM 1 4A under the control of the main micro 
* 1'5 - processor. ,L ' ' : ' ' * ' ' ' ; 

* A -display controller 15 displays the videb data output from the caption 
: ' * • n controller cinib the 'second display unit such as a liquid costal clisplay(liCD) 16A by 
l r " * 'characters or hUiiibers. Also/the rvidebdatacan be outputted "onto the first display 
" : ; ' ' 1 ' 'unit (DISPLAY T) 1 6 as exteriial video di^play^such as monitor. 
20 • " J - i<r '-A Video signal processing ukit(VSP)l 7 treats the data output from the caption 
- : ^ control ler 14'and outputs them into the video signals. ; 

* J ^ ; f An encoder 18 receives G. B. signals from the video signal processing unit, 
converts them into the combination of the coded signals and outputs the video signals 
through a video amplifier(VIDEO AMP) 19. 
^ FIG- 2 illustrates the structure of the accompaniment processing means in the 

main micro processor. 

CPU 2A of the main micro processor 2 receiving the spec of the user from the 
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key matrix through the data bus controls the internal operations according to the 
method and sequence stored in a program memory 2B and temporarily stores the 
operational data in SRAM 2C. CPU 2 A reads the accompaniment data of the song 
selected by the user out of a plurality of ROMs 4 A, 4B and 4C of a main memory 4 
connected through the data bus and address bus and outputs them. CPU 2A displays the 
data selected through the key matrix by the .user onto LCD 3 A of the second display 
unit 3 by characters or number so that the user can read the data directly. The 
accompaniment data of the song output from CPU is digitalized in the digital signal 
processor(DSP) 5. converted into the analog signal via the digital/analog converter 6 
and output. 

; _ FIG. 3 illustrates the structure of the voice input means. The voice signal of the 
user input through the wire or radio microphones 6 and 6A is amplified by the logic- 
amplifier in the pre-amplifiers 7 and 7 A. If the echo designating button of the key 
: matrix is ON, the voice signals amplified in the pre-amplifiers are minced with the echo 
sound applied from the echo processor 8 and amplified in the logic amplifiers 0P3 and 
OP4. The voice signals with which the e<?ho soynd is selectively mixed are mixed in the 
. .mixer 9 after the accompaniment sound output Aoqj the digital/analog converting unit 
is amplified in the logic amplifiers QP5 pnd.(DP6. The mixture of the voice and 
accompaniment applied frpm, the. mixer 9 i§ J hig|i-frequency emphasized by the pre- 
^ emphasis 10, OP7.and OP8. AdditionaJly s ^e 0 RF-amplifier f 12 modulates/high-^ 
frequency amplifies the signal output from .the.pre^mpha^is 1,0, to the. carrier generated 
in an oscillator 1 1 and transmitting the modulated signals through the antenna 13 ; 
thereby enabling the user to listen through the additional audio system, 

FIG. 4 illustrates the structure of the video -signal output means of the invention. 
The caption controller 14 controlled by the main, micro processor 2 operates 
according to the method and sequence of the inner program memory 14A. reads the 
video data corresponding to the lyric and the background of the song stored in ROM 15 
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in the form of fonts, and outputs them while the data are temporarily stored in SRAM 
14B. The caption controller 14 outputs the video data to the second display unit(LCD) 
16A and displays the characters or numbers corresponding to the lyrics of the song 
selected by the user onto LCD 16 A. The video signal processing unit(VSP) 17 
5 receiving the video data output from the caption controller 14 temporarily stores them 
in RAM 17A and outputs them as of video signals. Thereafter, the encoder 18 receiving 
the video signals from the video signal processing unit (VSP) 17 converts them into the 
coded signal combination and outputs them through the video amplifier 19, so that the 
user can see the characters and numbers of the lyrics through the monitor screen of the 

10 video display means. 

The portable caption display system is structured in such a manner that the main 
micro processor receiving the selection spec by a user displays the number of the song 
onto the first display unit and radio-transmits the mixture of the user's voice input from 
the microphone and the echo sound while controlling the operations according to the 

15 accompaniment output and the caption display, and simultaneously the caption. 

controller applies the video data corresponding to the lyrics onto the first display unit 
and externally outputs the video data corresponding to the lyrics and background 
through the video signal processing unit ? thereby enabling the user to read lyrics 
through the LCD while using the portable caption display system, and to watch 

20 background including the lyrics through the additional video display means such as a 
monitor. 

It will be apparent to those skilled in the art that various modifications and 
variations can be made in the portable caption display system of the present invention 
without departing from the spirit or scope of the invention. Thus, it is intended that the 
25 present invention cover the modifications and variations of this invention provided they 
come within the scope of the appended claims and their equivalents. 

Although the preferred embodiments of the present invention have been 
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disclosed for illustrative purposes, those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, without departing from the 
scope and spirit of the invention as recited in the accompanying claims. 

5 



10 




25 
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WHAT IS CLAIMED IS: 

1 . A portable caption display system for processing accompaniment data 
output from a main micro processor controlling the entire operation of a system, mixing 
the voice input through an input means, and displaying the mixture through a video 
display means \ 

2. The portable caption display system as claimed in claim 1, wherein the main 
• micro processor outputs the accompaniment data for otitputting the accompaniment 

^ sound and displaying caption. 1 " 1 \ * * * ;r 

10 ' • H : 

3. The portable caption display system as claimed in claim 1, wherein the input 
means is a wire/radio microphone. 

4. The portable caption display system as claimed in claim 1 , wherein the 
15 video display means is a liquid crystal display. 

5. The portable caption display system as claimed in claim 4, wherein the 
video display means is an external video display such as a monitor. 

20 6. The portable caption display system as claimed in claim 1 , further 

comprising: an amplifier for amplifying the voice input through the input means into a 
predetermined level. 



25 



7. The portable caption display system as claimed in claim 6, further 
comprising: a mixer for mixing the mixture of the voice signal from the amplifier and 
the echo sound from an echo generating unit with the accompaniment sound. 



WO 99/12153 



PCT/KR98/00263 



11 

8. The portable caption display system as claimed in claim 7, wherein the echo 
sound from the echo generating unit can be output selectively. 

. . 9. The portable caption display system as claimed in claim 1 , further 
5 comprising: a caption controller for outputting data corresponding to the lyrics of the 
song stored in a memory by the signal output form the micro processor. 

, . .. . 10 , . The portable caption display system as claimed in claim 9, further 

comprising: a liquid crystal display substrate for displaying the video data output from 
10 the caption controller. 
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FIG. 2 
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FIG. 4 
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